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aw-w^at. «HBW-SH^a^w**s— ^«*js*.fcr. 10 

sffa^at. «ttBtta^a<oai*<o*«^jiaiii[Sr* 
t*«flu-rs^-</u<ftHi^ai:**fltu w 

ft 5 ft 2 (omjEm s ©^tfts*^ e> * 5 »jh*js 

sftsj^at. awBW-w#a^ttj*^e>iS!ffi/«^s:«a 
*ffl-*-5^/u«ffl*at*:A«b, me^/vftttif 



ww*aoffi*^e>i»4i^ft*fflrsa!*i«m*a 

(D i^^/u«ffl^a^ffl*^2l^v^r»jtflgJBjK»aE»K 

[if 5 ] waansbitttffi^ais j:o5a?ffittm^a 
ta a r 5 b# ra »g: ^a * jui l c <t & %m t -r z> 

zm^t^t t i-5»3ft3« 1 T^m^jj 4 ^ ^ 
[it 7 ] tuts i^-</^ai^ato^ttj i^/i^uke 

*3 < r t Sr4$« 1 1"5 l 7!?^!f 4 tD^-Tft^ 

*Sr*»Lfc4tt-t-S::i:*:»*i:-rsS»*3Kl7&M«l 

Lftmtirzzt t-tz> m&m 9 mm <om 

**ttS»ftj«^**ttir5ffl*B««l*tt|^aS:*« 
lTEi^««tta#aoffl*^— ^JfcatsS:*»Ufc«[t 

intern 1 3] mmmmm t ffi&m3 L &<Dm?3\zmW't 
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ihtim^mm^. t^mmim^ih^^h. m^mmm 20 

[0 0 0 1 ] 
[0 0 0 2] 

1% (2) 3 1 l^^T. ltt3SSt**E, 2A-2D(j;fE 
», 3 A, 3 B fiIHfflmftl«, 4 A, 4Btt^atS5« 
»x 5 l«fl£*tl^ffi^S:ftiS^Stt5iSti», 6 

B^LT^*l^**W*Sottas5. 40 
[0 0 0 3] 0 3 1^fA|i s 2fc«*iRl<OJBK» 

OH z^r6 OHzlI'ISUV^l SttttHftijas 5 K 
5l«1«fii]^6(Dit*i:*oT^5o w^Ul^flKj 

[0 0 0 4] J: 5 lw»*tt, AiSHJUl (W*) ds^* 



h* — vt7f^ y (£*TGTO£»£i-) ^ose 
[0 0 0 5] Hi 3 2^S®^»»trj:5Jli6ISS»^ 

A, 7B(iGTOft«^^ 

[0 0 0 6] 12)3 2W->77A|i, XSc*SElo«*4: 
>t8^lt jggE ^5 miEffi g 7 BUT 

[0 0 0 7] j^} 3 ^^^S^T^^tv^^l 
[0 0 0 8] 

[0 0 0 9] IsMETgfl&ftXglKB. tfriL^SiSc^fe 
l) m 3 3 l^i-tHtc. »ife*s*1Sff^J:61*Jatf— K« 

[ooio] 2) a*Sf^*f*-5i*pai8*^*#u\ 

3) je»ff±^B$Pa^^d^ 0 (10^1) 

[ooii] • »jh^jqfttt9SttSB 

[0 0 12] 2) jfiA?fffc»i-5«FlWW*^*v\ 

3) fi«jf?±^B5$(-r-#6 0 

4) tU^mi±. ffitiS:i«aiwftiJ»-C#S. 

[0 0 13] 5) ^«>«fetf5JHiKttaE*K«dsSc*,±dSo 
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1) *ffi*ffi-Cfc5fc«>ffiJB«St (mi£<V3mt&\E\U 

[0 0 14] m 3 4^1U3 1 I^JtS^a 3/ h^JE»6 
<7> 2 &«l!lA«f S:»A Lfc»£-<Ojfc7g£^1- B IS 3 4 
^^j/ h^JE§§cDMMi-3 0 MW^iQ 8 0 JH s *£t:iTJlE 

i^3 oMwconn&A£isfrm^<vmzx*hv , mjs. 
[0015] 2) *mm>*v-y\ to&G&mzj&KxikQi 

3) W**sj<a-r5 t #^fi*S»«**s^J*^5>«»^ 

ft<. fBMa<oK^[p]^AjKftK^ll^»Jh^tt 
[0016] 

[0 0 17] *JBW^»*3S2^«5JSjS»[aE8i^7 L 

w-si* at x »!By*awta*o#ffi^ita«:*«iffi-*-5 
fc^t *ae l r ss a w a * ^ i p jjl mmm&. ^ 

RBISSBSrtfifc U A1W8E^^v^«T1s]te?gJBift 
fcfcJ:!K lsrts*flfttt*»3SJ14:ig*«f(3:i-sr tft 

[ooi8] *&w<D$njkm3\z.&zfflfe$kmi&i/xT 



(E»ajft»[**8««ft*ateUTftA^»(D*ftv^ 

[0 0 19] **W^B**4lr«6Hife«taESl^^r- 

«- « *a t , w aa ^ « ta * ^ # « © its* it * * ta i- s 

fewi4r*a-t-sjRi<o^^*Ui^at. m^m^^ 
WHi-stt»^a^w**^ffita^**w-t-sa«* 

2*>u^/uttffi^afc**«u a*«accD#ffi^n3b 

It^Jft^lt^fcttiaiB*^— SltSriB^fcc. £ -e»Jh 

a**t fttfttN««irj3»f^rtt[5]c«»ifttta»36a 
^*ttiiteuTM**»^fti^i»jh*«»»as8iKa 

SrfltJtU ^ftSt^ltSfcttiSttja^^tu^W^^ 
v * T fi x HI Cflg A 2&ftK%3£B ;t r » Jh««**as 

siasasrae-rsrijcj:!!), sei^ft^m^mco 

[0020] ^cJSM^W^s^ftSHifeJftSEa^x 

A^j:tttf, iiafflittuj-rsiiaiftttai^aisj:^ 
tB«4)"*r*aii-5iSft«ttj^a<oaa«^ 

it^— ^NFBB(^*tS¥J^*ttffl-rs*aSr*«+"S 
Tl^JtHSflftKRSIKa^fiftflEjhSrtTiSfc^, frih 

jSt»K«ssa^ie«)*ij3e i/^fti£-c^ft«»^ 

»^ott, ^Sftl»Ji:^KRSSI3SB^jSlfa 

[0 0 2 1 ] *j6MOgt*3l6^ffi5Stt»«*v'^7 t 

fct^^^ia^ m£«Attftxsii£B<offitg«x^ 

KB^^Sftetb»JhS:l»ihU, ^ojajftftSEtfti'*? 1 

[0022] ^i^^ft^r^-s^ffiK^ift^^^ 

ajs^ftKB^^mati-rsri^j:?), a^^isjg 
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[0 0 2 3] *^P^(Otf*^8i^5^I&^^~>^-r 
[0 0 2 4] ^WoBt^QJcfliSHKttaSl^x 

[0 0 2 5] #32^<E>§f3fc3gl Old^SJSaS&^jftv';* 

[0026] *mw<om-&m 1 1 t-^^ji&R^^^ 

tralfic u at 5 Sr»±»au6»K*ifiit-e^ta-r 5 c £ 

[0 0 2 7] #5§95<7>fS l 2 Iz&Zfflfc&m&isx 



So 

[0 0 2 8] *«5WC5BI*5l 3 fcffi 5 

[0029] *5§|^(Dlf *^ l 4 f^«5JSi6SSStftv'^ 

x a j; ixtf s tfitj&m KRtKsi^ft^^ e> * 5 

[0 0 3 0] 43B9]£>n3fr« 1 5 Kffi 5ffl ft*8Cjft->^ 
[0 0 3 1 ] *»P^oii*3g 1 6 fc«6«K»a£*->* 

testis**:. f+ay^arom*^?>, tutB^Attttx^ 
*ss«^^att** s ii»atA^iem*KTi:*D, sis 

J£Ji ftftgfglK g (Dig^Plt A £ ff A. <5 ffl & »^ & 

[0 0 3 2] 

1fc<nMWi<Dffij$.mT~&>Z> 0 m ncjot^T. IU3 1, El 3 

[0 0 3 3] Ulirio^T, Hl(EJg^&»ffigi3$Bt|^ 

ih &mfem&&mm&mmm l t * 5 « kkk » ^ 



9 



(6) 



#^ 2000-1349 

10 



[0 0 3 4] i"<yMRft» l l Ttt»Jt«SJB*»aE8l36 
«£fi»1-6 i^/MSR^Sdv i^^ftfflS 1 2 fli 
34B£ftflE9E8 1 0 offi* t U"</MKJ£» 1 1 ^m^S- 
JtRU 3*B±j£gfflESi OCDtfi^^^^^^^jh 

[0 0 3 5] H 1 i-^-MfilKttWT^J: 5 Utt^t^o 
-<^^U3S 1 2 U"</MR5e« 1 1 <E>tti2) t JttSE-f 

[0036] w*«*ds**-r-5 1 s Mmm*mJz 
[0037] z<o£ b \z s m i \z&-fmK-eiBt±j8mft 

[0 0 3 8] W^^P^^ 2 (DMMcdJ&U^^^TWI 
[0 0 3 9] H2IC*5l>T, USAftttffEHlK 1 3 A- 1 

3ctta*««ttiii»9©#ffi^«at*:A*u. ^n^e 

IslSgl 3A~1 3Ctf>ttj;fc£A;fiU ^^S^cie^riltR 

[0 0 4 0] Hi 2 fc*-f-®&fi«To J: 9 
ih-T^o 

[0 0 4 1] fc*s N H3afiS:#ffiS^ttlt-r5wi^ 

[0042] -co j: m 2 tintrnm 



[0043] ^ib\' in 3 [zjjk-rx o #ta^n^jffl[st 

HlHj&gl 3A~1 3C<D18»JZ:. l^/MfcttiS 
1 2A~1 2C^t, l/^tH^12A-12C0 

[0 0 4 4] &^*38WoJB3<Z)ja6«o«ll6^o^Tlft 
10 ^t5 0 B4I1 *3SW^SS3(^HJ£60?gffi(^1j|j5fi;ia*C 

[0 0 4 5] 0 4lC*5^T. i£+gfetH[H]5Sl 6fl^m 
iStfcUJS§9<£>ttJ2>£A2>U jS?«^*tftffl-t--5o 
ffi^ttJlsISSl 6<E>fcb*tt\ U"</M£ttiSl 2 cd—Jj(DA 

[0 04 6 ] 0 4 l^i-[e]Kfi£XT<oJ: 5 l-»^i"'5o 
20 tf s 151:^3 ^ hffi^Ml}: 3 OMW^fMMKN 

»-»ASttfe»^oa!1§^ds*t^:#< s H5fc*3i* 
Tfijgfg#as#j 6 o m v a £ «*ttiatfiBffi5M£tt £ ft 

[0047] m\mmmi&&&w&m\z.i'±mit&m 

[0048] mz&&w<Dm4<Dmffi.<nmm^\,^xi& 
w-rzo men, &&w<o& 4 <Dmm<Dmmcoffii&mx~ 

40 [0 0 4 9] (H6^*d^T. *Sfil|E]i» 1 5 fi. X^tt 
tti[H]Sg^S{:LfcU'-</u^ttS§il 2B«7)ffi'*^Ogagift 

^r^«9. »±mmmk&»mwL(D&ib¥a^ s 1 1 ltiu 

[0 0 5 0] (2)6 ^i-msSfi^T^J: 5 t^Sb^r^o 

ffiSSiiB 1 3A~1 3COaj**Slt*L. ft^fi31JR 
03S1 4 0ttJ*3&s^/H*3e<tl 1 A£iB;tfc0#,&T% 

so faWfc%ty^<D%L^mft l^^/^lx^fiS 1 1 A {:51 LT^ 
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4<tt, km*} ft kK&m±<D£ o \z7£mmm**:$ 

[0 0 5 1 ] rooj; 5 ^ HI<E^JSfeS»as»3S«<75#tB 
[0 0 5 2] Wc*J8W<oJB5cDjlllS«o»llB^oi^Bi 

nmc&i^T, me tm— ^m^^^xnm— n 

[0 0 5 3] (H 7 Kio^T. 3BBHfi«Wle]S& 1 3 A~ 1 

3 c ^ a?*e«ui[a]5s i e(Dmtjmi\z^m^mwi\Bimi 

[0 0 5 4] El 7 K^i-0&fiJ«T<a «fc 5 i-tbf^-r^o 
T-WtBi-5fcftTH<t< x — tNfffllijHx. 5 5^T4> 

[0055] -t t\ iH7 iz7ik-r x oiz. &mm$hm?0L 

W-\E\fe 1 3 A- 1 3 C<Dtti*)* Xt^iSfrfiSlttSIfilSS 1 6 (7) 
■fr fc 0# M CO B# ffl? #j ^ * E £ R 1 t . -t <£> ffl * "C ttJh Jg 
[0 0 5 6] r^fcj; 9, i^^</Ufc**tT»Ji:Jg^jfi3S^ 30 

[0057] **5 N msir^-rj: e> ©sssrfgfmci-r 
[0058] * fc. 09 i^-r j: 0 \c mmim& is 40 

JBTS o C £ liW 0 * Tfc ftv \ 
[0059] 9:*c*»W©JB6^S«fiojBfB^oiNTtt 

T-$>5o Hioic*ju^T. 116 t m— mmi^^^xnm 

[0 0 6 0] aiOCM^T, i^/MSiBSiSrfc;*^ y 
•>^»ttf+# L"<A-«fcB* 1 9 A~ 1 9 B t U l-"^ so 



RSSl 1A-11 DtkXf y^#Mftm o 
Hi 0 tc^i*lHlKoKif^*H l l l^-to tt»A*s t * 

ffJhJS*-e*>S. ia«ttffllaIBl 6*fett»*|t*ttlig 
l 4 cotli^^^ttJ u-^i-A^jfiTMfSJ-^Kj-r 5 <h 

[0 0 6 1 ] — *\ t J*ir y v'X«M£{+£ u-</U^ttJS 

*««T#, »ih«H«»cSCfllKllOiB«i»Jh^fl£t^* 

[0062] /^ib\ mwnWi4CDmifo<DMm\zmmL,tz 

T#5r till 5^T-t)4l\ &fc*»W<&SR7<D*16 
^»ffifc:oi^Tttt9l1-5. 

[0 0 6 3] ^7 tDiis&^jgffifi. ^^R^SI^rs: 
iioft^fe^o^Tffi«cUfct<oTfc-5o 

Tl£0J!i~5 o mi 2^ioiNT||^fi|ll2tc*3tt6S^:flt 
&tti\B\&i 4<Dmt). .SJ&fi u^iS:^3§ 1 ltDK^ffi 
Tfo9. u-</H (2ls]1g^flttttXKKC<o£tfr. 

[0 0 6 4] ^/VK^l 10ffi^}S:^/H tttl 
»*:ax.T^t>ie»i-5fc«) % l»ib^AttttX»3£fll!& s 

[0065] mmmmi&&x»mmb»itmmtiL&&m 

[0 0 6 6 ] «ot, IeHE?gJll&R^ft^«S:ft«5-<< 
^M^^felif ftl> Lttii8H8*«f«*«-R^*-5 r t 

[0067] ft4o. Ki^jisK 2 (omMmm^m ufc 
[0068] mi 3d. *&w<Dm8<Dm-mv>mm<D& 

^T, HI 3 2 ^f^— ^m^oiNTfif^— f^^-^r^U, Sfc 
[0 0 6 9] mi 4ld*3^T, tESIBAXMti:^ 
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zn? fc$>(D%)m%mmm2 ir^tt^tiT^5 0 mi 

[0 0 7 1 ] iEtfc^ >^V^^j£mfi. fctfta^ttlllEgo 

[0 0 7 2] mi 3<Di/—tr>'*B&m8<nmM<DteWt 
[0 0 7 3] 4*3 X ttat=>'7 f V*«)mJE^>li#tt. ft 

■ef? 0 o 

[0074] }k\^^m<om 9 (omM^mm^o^xm 

W-t~Z>o 11511 «E»Sia*«Sl»eO— /RWftfRHil 
^as/^H-Cte|9 v 01611 *^P^(D^9<DHiS(7>?fe 

l^SW^pj'^it'fe^ ii6i:ijo^t, HI it 1^1 

[0 0 7 5] Ell 5IC*3^T, 9A(±S5Jt«j»ttffl»s 

2 2 ii^^m/E^/±i§§. 2 3 tt£«e«ffttttie 9 at^ 

r/^±-®^^m^fT^*^m«^ (Id) 52 40 

tmff}W&&# (i q) 5 3 s:ttai-rsffi«aEaiiPiB % 
2 4 tt*n8b««is*tt (uref) 53, *s$g>«fltfg 

^tt(Iqref) 5 4 S:4-^S±tt«liP3Sll, 2 5 fi 

tais^i5 3 ir^rjamac^s 2os#ts 

®s*^ft* J: 5 ttt<tt5£*«*J*i|aIK, 2 6fi# 
a^ttS^ffi^lSS 6 fcS&#ffl*jffl<frtt5 7*AAU 
E]1E]IM:]£«*** 2ffi-3 4lffi«a*&JBSL3*l2£ 
J«a*JS*lt^K*i-5fll«a!«lftlH]K % 2 7{}JMtii£ 



[0076] &mmstb#M£ti&nEM&m&x&» 

^^UlSSj (m^^^iS) P2 15-P 2 2 0*l:Bfl 

\£\3&<Dmm. M%LJ5m\^\*^xh¥fffl¥-i -77110 
[007 7] mi sicjo^x, «£EfigaEb3:g?ft»7 a 

Til LT*»*jfo*$K I^SM^ 

^KLTfToTt^tf. 3«*B#«fr£ (]JE3£RtW 

[0 0 7 8] B 1 6 *i**P^(D^ 9 <Dm&<OJ&ffi<DMffl 
&^-fmXfoZ> 0 El 1 6 (C*5l>T. 2 3 B fi^ 

8, ttS^««tSS?)fiS;^5 7 1^ 1 JJAT^y-f vsram f£ 

T-fcS 0 2 9tt»lh^Se»[^3S«^4-x-5y- 

[0 0 7 9] 4*3, g]ts^nttttK8liSai^«EE9|[^ L 

SS^*WEB]Ktrai:»^*ffii5r.i:d5-e#-5o ^^c. i 
BS:«»»7 A«OWJWIa]BttH^LTt^4v^. HI 1 

[0 0 8 0] JB9^*J6^*«<DfPffllCOV^TttW-r 

^tftssBfiftjs^- 5 i &oit)£tiz>t, mwm\si&2 9 

[0 0 8 1 ] Z(Dt%, jatt»aEJ*">^-rA^ft:oHi* 

[0082] *fc> wftftapft^^A^flc^ffl^aaE 
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[0 0 8 3] /jt*5 % Ell 6 (3 2 3 A, 23B^»«ft 

[0 0 8 4] UlWiJBiw*Jli«)«*lwafflLfc 
[0 0 8 5] #»9!<dSB i o a>Hfl60>»!Bfi. SB 9 

t><0-C*>5 Q 11711 Wy»«S2 8iDiH*JSi 

[0 0 8 6 ] ife-fx a*«**arit» (I d o u t ) 5 
8^, Ui*«flE«a[|ja:» (I q o u t ) 5 9frb. tilt! 
mm.(0^ £ (lout) £3t£>£ 0 lout, 

dout, 1 q o u t IHhlhH$flftft£8lK 
S^SbSSfcJE^ffi ( I d r e f ) 5 4, M<Sm«*S^ 20 
I(Iqref) 5 5&$l?>Z> 0 

[0087] Z(D£?\Z^ &±i&ffl&i&mt&muv>m$h 

4:0 1 7 (D J: 9 r 
ill Ull 8 t^^-TJ: 51-. ffi^tt«c^5*,. 0^/1 

[0088] tt^xw±xm$im&&:m&<Dm%LMm 
[oo8 9] mtivM&mtej&ffiifcikmi&m 

'So 

[0 0 9 0] *C*iP^Ill^M»o^T 
KWi-£o 131 9 11 #3£Wtf)g5l 1 (D^MfDJtmcom 

f&mx&>v. 12120*1 y>r vps^sg^^^ l 
fcB"cs>5o m 1 4 , m2 0 m&^t, a 1 6 . h 1 7 40 

[0 0 9 1 ] ^WfiS 2 8 "Cfl 1 6 

t^ffi^T-fe^tH^SSti^ffi^ ( I N o u t ) 6 0 t[B\m 

mmfem^femm^&mmm o nr) , m^m^* 

8bfiK» (I d o u t) 5 8 t. ffl*«««8MM> (1 q 

out) 59^6, i»ji:7enttstKiftiS(to«-s!i«ffifli 

(Idref) 5 4, SgftBSEit^li ( I q r e 
f) 5 5&H12 0^-TxtT-*^5 o 

[0092] cw*t^-rixtf, Awr^^^WT-asft^jK 50 



R) ^ex.fc^l:il ^^^^fctfc^wjSl^TS^ih^ 

[0093] #3§w*; *mw<Dm 3 wsat^® 

f& SB4^jt*0«t8t|a^'frfc*TllllliU, fcb^ffi 

[0 0 9 4] HI 2 1 ~H1 2311, ill O^ife^^Sg^ 
A (0. 6pu: lpu = 5 0MVA) (O&WA* t 

9. [B]C^AttBiKft3£<|(7)3!!4BffF8fl[ (I2 0l:ioit 

[0095] 112111 &m^m&& 1 . 1 p u (=5 

5 MVA) Oi^^LT^6 0 ftffi^aS?tB#a s iSt@ff 
[0 0 9 6] Hi 2 2 (1 iSffiffF^ESr 0 . 4 p u |;iRj£ 

p u l:fTLtt^o 

[0 0 9 7] a 2 3 *1 igterNSMit £ 0 . 2 p u iznfc 

[0 0 9 8] ztibnmvmjet>*e>i>#]&£?\c* 

[0 0 9 9] ftfc:;*:JS!U0>Jf5i 2(DMM(nmm^^^X 

swts, H24wt, «0j^ii 2 (nmifacDKm<Dm 

[0 10 0] (H2 4iC*3^T, 3?tl#«fcbl£JSg3 Ofl 

a*m«*arit^ ( i d o u t ) sst tts^ttse^ 

(I q o u t) 5 9 ^h^tl^tKOm^td^^tA 

»6 2^tti^-r5 0 

[oioi] 3ftXac#ii»*B^ 5E4B», «*B^ 

ffiftB8«^e,, ^tt^x^TSb^t Sl3b^tr^BfT*# 5 0 
**B#(±H-#/> ^ t/ ^ t IHSi" 6 i, 3 tBX«t«SiE(iTfE 

[0102] 



(10) 



45 M 2000-134939 



17 



18 



3 tts*«*=.jE«#^«a^+ jEftifcamacfiR^ 



[0 10 3] ^tt, -tO^^^-r VS3fiES2 8-CiB 

[ o i o 4 1 SR l l *>HJ6<d»IB i:Il2 <o&fo<omit& 

*s^^**$}-auri^5<oic*M^ fsi 2(D^ooj^ 

[0 10 5] i^l^lP^gll 3 <DM1&<OMU\Zr>\,*X 

[0106] HI 2 5 14. ^fflfiS^iS#;£8=S:^: L 
fc0-C4>5 o ^>H»*2 8T*fi. iStS^UJlHlSS 1 6 
(^ai^iT'fc^iii^m^i^ffi^ ( I n o u t ) 6 0^[£]fe 

^fflj6SS^»3$«^is?tB^ffl (inr) ^ a^sst 
aMB*»j*# ( i d n) 58^ uawaaffl&atafca- 

(UN) 5 9^b. »Jtib^AftftXft£C<0#&«^ 
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(54) FREQUENCY CONVERTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the operation loss of 
a frequency converting system by only operating a rotary 
frequency converter in a domain in which the load current is 
small, and a stationary frequency converter in another 
domain in which the load current exceeds a fixed value when 
a level detecting means detects that the load current 
exceeds the fixed value, 

SOLUTION: A frequency converting system is constituted in 
such a way that a rotary frequency converter and a 
stationary frequency converter are connected in parallel with 
each other and a train load is connected to the secondary 
side of a Scott transformer 6. The load current of the train 
load is detected by means of an output current detector 9, 
rectified into a direct current by means of a three-phase 
full-wave rectifier 10, and compared with the output of a 
level setter 11 by means of a level detector 12. When the 
train load increases, the load current and, accordingly, the 
output of the rectifier 10 increase and, when the output of 
the rectifier 10 exceeds the set level value of the setter 11, 

a start command is given to the stationary frequency converter. When the load is small and the 
output of the rectifier 10 does not exceed the set level value, on the other hand, the stationary 
frequency converter is stopped. Therefore, the loss of the frequency converting system can be 
reduced as a whole. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]. It has the following and is characterized by starting a static frequency converter 
based on an output of said level detection means. Comprise a self-extinction of arc type 
element and exchange. A static frequency converter which consists of the 2nd voltage form 
self-excitation formula translation machine by which a DC terminal is connected to a direct- 
current capacitor by which a DC terminal of the 1st voltage form self-excitation formula 
translation machine that changes a direct current into exchange, and said 1st voltage form 
self-excitation formula translation machine is connected to a direct current, and said direct- 
current capacitor, A frequency conversion system which carries out multiple connection of 
the rotary type power converter which comprises a synchronous motor and an AC 
generator. 

A measurement means which measures output current of a frequency conversion system. 
A level detection means which detects that an output of said measurement means 
exceeded constant value. 

[Claim 2]. It has the following and is characterized by starting a static frequency converter 
based on an output of said level detection means. Comprise a self-extinction of arc type 
element and exchange. A static frequency converter which consists of the 2nd voltage form 
self-excitation formula translation machine by which a DC terminal is connected to a direct- 
current capacitor by which a DC terminal of the 1st voltage form self-excitation formula 
translation machine that changes a direct current into exchange, and said 1st voltage form 
self-excitation formula translation machine is connected to a direct current, and said direct- 
current capacitor, A frequency conversion system which carries out multiple connection of 
the rotary type power converter which comprises a synchronous motor and an AC 
generator. 

A measurement means which measures output current of a frequency conversion system. 
An effective value detection means which detects an effective value of each phase of an 
output of said measurement means. 
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A highest selection means to choose the maximum of an effective value of each phase. 
A level detection means which detects that the maximum of an effective value of each 
phase exceeded constant value. 

[Claim 3]. It has the following and is characterized by starting a static frequency converter 
based on an output of said level detection means. Comprise a self-extinction of arc type 
element and exchange. A static frequency converter which consists of the 2nd voltage form 
self-excitation formula translation machine by which a DC terminal is connected to a direct- 
current capacitor by which a DC terminal of the 1st voltage form self-excitation formula 
translation machine that changes a direct current into exchange, and said 1st voltage form 
self-excitation formula translation machine is connected to a direct current, and said direct- 
current capacitor, A frequency conversion system which carries out multiple connection of 
the rotary type power converter which comprises a synchronous motor and an AC 
generator. 

A measurement means which measures output current of a frequency conversion system. 
An opposite phase detection means to detect an anti-phase component from an output of 
said measurement means. 

A level detection means which detects that an anti-phase component exceeded constant 
value. 

[Claim 4]. It has the following and is characterized by starting a static frequency converter 
based on an output of the 1st level detection means and the 2nd level detection means. 
Comprise a self-extinction of arc type element and exchange. A static frequency converter 
which consists of the 2nd voltage form self-excitation formula translation machine by which 
a DC terminal is connected to a direct-current capacitor by which a DC terminal of the 1st 
voltage form self-excitation formula translation machine that changes a direct current into 
exchange, and said 1st voltage form self-excitation formula translation machine is 
connected to a direct current, and said direct-current capacitor, A frequency conversion 
system which carries out multiple connection of the rotary type power converter which 
comprises a synchronous motor and an AC generator. 

A measurement means which measures output current of a frequency conversion system. 
An effective value detection means which detects an effective value of each phase of an 
output of said measurement means. 

A highest selection means to choose the maximum of an effective value of each phase. 
The 1st level detection means that detects that the maximum of an effective value of each 
phase exceeded constant value, an opposite phase detection means to detect an anti- 
phase component from an output of said measurement means, and the 2nd level detection 
means that detects that an anti-phase component exceeded constant value. 

[Claim 5]The frequency conversion system possessing a time average calculating means 
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which detects average value in fixed time of those detection values in the latter part of said 
effective value detection means and an opposite phase detection means according to any 
one of claims 1 to 4. 

[Claim 6]The frequency conversion system according to any one of claims 1 to 4 giving a 
hysteresis characteristic to said level detection means. 

[Claim 7]The frequency conversion system according to any one of claims 1 to 4 making a 
disregard level of said level detection means into amperage rating of a rotary type power 
converter. 

[Claim 8]The frequency conversion system according to any one of claims 1 to 4 charging a 
direct-current capacitor of said static frequency converter at voltage which applies to rated 
direct current voltage beforehand. 

[Claim 9]The frequency conversion system according to any one of claims 1 to 4 making an 
output current standard after starting of said static frequency converter into a value which 
carried out the multiplication of the rate of a constant ratio to output current of a frequency 
conversion system. 

[Claim 10]The frequency conversion system according to claim 9 making a rate of a 
constant ratio which carries out multiplication to output current of said frequency conversion 
system into a value which subtracted amperage rating of a rotary type power converter 
from output current of a frequency conversion system, and did division of the value by 
output current of a frequency conversion system. 

[Claim 1 1]A rate of a constant ratio which carries out multiplication to output current of said 
frequency conversion system, The frequency conversion system according to claim 9 
considering it as a value which subtracted allowable negative phase current of a rotary type 
power converter from negative phase current included in output current of a frequency 
conversion system, and did division of the value by negative phase current of a frequency 
conversion system. 

[Claim 12]A negative-phase-current detection means to detect an anti-phase component 
contained in output current of said frequency conversion system is provided, The frequency 
conversion system according to any one of claims 1 to 4 making an output current standard 
after starting of a static frequency converter into a value which carried out the multiplication 
of the rate of a constant ratio to an output of said negative-phase-current detection means. 
[Claim 13]The frequency conversion system according to claim 12 making a rate of a 
constant ratio which carries out multiplication to an output of said negative-phase-current 
detection means into a value which subtracted rated negative phase current of a rotary type 
power converter from negative phase current of a frequency conversion system, and did 
division of the value by negative phase current of a frequency conversion system. 
[Claim 14]ln a frequency conversion system to which two or more sets of said static 
frequency converter were connected, The frequency conversion system according to any 
one of claims 1 to 4 by which it is starting-each static frequency converter which possesses 
level detection means of static frequency converter and the same number, changes 
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disregard level of each level detection means, and corresponds with output of each level 
detection means characterized. 

[Claim 15]The frequency conversion system possessing a limit means which restricts an 
output current standard of said static frequency converter to below amperage rating of a 
static frequency converter according to any one of claims 9 to 13. 

[Claim 16]Comprise a self-extinction of arc type element and exchange. A static frequency 
converter which consists of the 2nd voltage form self-excitation formula translation machine 
by which a DC terminal is connected to a direct-current capacitor by which a DC terminal of 
the 1st voltage form self-excitation formula translation machine that changes a direct 
current into exchange, and said 1st voltage form self-excitation formula translation machine 
is connected to a direct current, and said direct-current capacitor, In a frequency conversion 
system which carries out multiple connection of two or more rotary type power converters 
which comprise a synchronous motor and an AC generator, Provide a measurement means 
which measures output current of a frequency conversion system, and an output current 
standard of a static frequency converter, A frequency conversion system as for which 
making it more than a value that subtracted ON possible current about the same as an 
addition of a rotary type power converter from an output of said measurement means, and 
below rating of a static frequency converter carrying out. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is concerned with control of the frequency conversion 
system for linking an electric power system with different frequency like the current supply 
for the Shinkansen, A static frequency converter which consists of a voltage form self- 
excitation formula translation machine which comprises a self-extinction of arc type 
element, changes exchange into a direct current and changes a direct current into 
exchange especially, It is related with control of the frequency conversion system which 
carries out multiple connection of the rotary type power converter which outputs frequency 
which comprises a synchronous motor and an AC generator and is different, respectively. 
[0002] 

[Description of the Prior ArtJThe conventional frequency conversion system is shown in 
drawing 31 . In drawing 31 , 1 is a power line whose alternating current system, 2A - 2D a 
transformer, and 3A and 3B transmit electricity to 4A, a synchronous motor and 4B transmit 
electricity to an AC generator, and transmit the output of an AC generator to load 5, and 6 
is the Scott transformer. The train load which is not illustrated is connected with the 
secondary of the Scott transformer. 

[0003]The system of drawing 31 turns a synchronous motor on the frequency of the 
alternating current system 1 , rotates a synchronous motor and the dynamo of the same 
axle, and is generated. In order to change frequency, the pole has a rate of a frequency 
ratio to change. For example, in the electric motor side, the dynamo side has a ratio of six 
to five to change 50 Hz of the alternating current system 1 into 60 Hz. Thus, the device 
which changes frequency combining an electric motor and a dynamo is called the rotary 
type power converter. 

[0004]Thus, conventionally, according to the capacity which a load side (train) requires, 
multiple connection of the rotary type power converter was carried out, and the frequency 
conversion system was constituted. On the other hand, manufacture of a mass power 
converter with a self-excitation formula translation machine was attained in recent years 
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with large-scale-izing of the element in which self-extinction of arc types, such as a gate 
turn-off thyristor (it omits the following GTO), are possible. 

[0005]A frequency conversion system with a self-excitation formula translation machine is 
shown in drawing 32 . In drawing 32 , the same element as explained drawing 31 already is 
expressed with the same numerals, and explanation is omitted. The voltage form self- 
excitation formula translation machine which changes exchange into a direct current and 
from which 7A and 7B comprise GTO etc., and they change a direct current into exchange, 
and 8 are direct-current capacitors. 

[0006]The system of drawing 32 changes the electric power of the alternating current 
system 1 into a direct current with the voltage form self-excitation formula translation 
machine 7A, and changes it into the alternating current power of the frequency of a request 
with the voltage form self-excitation formula translation machine 7B connected via the 
direct-current capacitor 8. When electric power is revived from a load side, electric power 
flows into the voltage form self-excitation formula translation machine 7A through a direct- 
current capacitor from the voltage form self-excitation formula translation machine 7B. 
General operation of the voltage form self-excitation formula translation machine is 
indicated in detail in Institute of Electrical Engineers of Japan editing "semiconductor power 
inverter circuit" of Chapter 6, and Chapter 9. 

[0007]The power converter which comprises a semiconductor as shown in drawing 32 is 
called the static frequency converter, and a static frequency converter has an advantage of 
deactivation with few losses at the time of no-load being able to control easily the output 
voltage and output current which can be performed in a short time as compared with a 
rotary type power converter. 
[0008] 

[Problem(s) to be Solved by the InventionJConventionally, there was no frequency 
conversion system which carries out multiple connection of a rotary type power converter 
and the static frequency converter, and there was no control system which employed 
efficiently the characteristic that a rotary type power converter differs from a static 
frequency converter, respectively. 

[0009]The feature of the train which are a rotary type power converter, a static frequency 
converter, and load is shown below. 

- As shown in rotary type power converter 1 drawing 33 , a loss is not based on load but 
about 1 constant value is shown. 

[001 0]2) The time tolerated dose to an overload is large. 

3) Deactivation takes time. (10 minutes or more) 

4) Restriction of load is required, when other rotary type power converters have risen 
beforehand and it throws in a rotary type power converter by addition. 

[001 1]- As shown in static frequency converter 1 drawing 33 , change a loss with load. 

Especially the loss at the time of no-load is small. 

[001 2]2) There is no time tolerated dose to an overload. 
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3) Deactivation can be done at high speed. 

4) Output voltage and a phase are controllable at high speed. 

[001 3]5) Even if other power converters have risen beforehand, there is no restriction to an 
additional injection. 
- Load (train) 

1) Since it is single phase load, reverse use current (current with the usual three phase 
circuit and the phase sequence of counterrotation) is large. 

[0014]The waveform at the time of supplying load to the secondary of the Scott transformer 
6 in drawing 31 is shown in drawing 34 . If drawing 34 is a waveform at the time of making 
30 MW of 30 MW application of load M seat of the Scott transformer after the 80 term s on 
T seat and the load of M seat and T seat is tales doses, negative phase current will not 
flow, but if there is imbalance, negative phase current will occur. 

[0015]2) Change load continuously according to the diagram of a train, and the degree of 
acceleration and deceleration. 

3) When a train slows down, active power is revived from a train to a power supply. 
The purpose of this invention has a loss in providing the control device of the frequency 
conversion system which carries out multiple connection of a few and reliable rotary type 
power converter and static frequency converter taking advantage of the above features. 
[0016] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, according 
to the frequency conversion system concerning claim 1 of this invention. A measurement 
means which measures output current of a frequency conversion system, and a level 
detection means which detects that an output of a measurement means exceeded constant 
value are provided, When it is detected that a level detection means exceeded constant 
value, by starting a static frequency converter, In a field with little output current, i.e., load 
current, operate a rotary type power converter, and a static frequency converter with little 
no-load loss is suspended, When load current operates a static frequency converter in a 
field beyond constant value in addition to a rotary type power converter, a frequency 
conversion system which can reduce an operation loss of the frequency conversion whole 
system can be provided. 

[001 7]A measurement means which measures output current of a frequency conversion 
system according to the frequency conversion system concerning claim 2 of this invention, 
An effective value calculating means which detects an effective value of each phase of an 
output of a measurement means, and a highest selection means to choose the maximum of 
an effective value of each phase, By starting a static frequency converter, when a level 
detection means which detects that the maximum of an effective value of each phase 
exceeded constant value is provided and a plane 1 also reaches beyond constant value 
among effective values for every phase of a three phase circuit, In a field where an effective 
value for every phase of output current is low, By operating only a rotary type power 
converter, suspending a static frequency converter with little no-load loss, and operating a 
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static frequency converter in a field where load current is large in addition to a rotary type 
power converter, A frequency conversion system which can reduce an operation loss of the 
frequency conversion whole system can be provided without making a rotary type power 
converter into an overload. 

[001 8]A measurement means which measures output current of a frequency conversion 
system according to the frequency conversion system concerning claim 3 of this invention, 
By providing an opposite phase detection means to detect an anti-phase component from 
an output of a measurement means, and a level detection means which detects that an 
anti-phase component exceeded constant value, and starting a static frequency converter 
because an anti-phase component of output current exceeded constant value, In a field 
which an anti-phase component of output current operates only a rotary type power 
converter in a low field, and suspends a static frequency converter with little no-load loss 
and where an anti-phase component is large, By operating a static frequency converter in 
addition to a rotary type power converter, a frequency conversion system which prevents 
an overload of negative phase current of a rotary type power converter, and can reduce an 
operation loss of the frequency conversion whole system can be provided. 
[001 9]A measurement means which measures output current of a frequency conversion 
system according to the frequency conversion system concerning claim 4 of this invention, 
An effective value detection means which detects an effective value of each phase of an 
output of a measurement means, and a highest selection means to choose the maximum of 
an effective value of each phase, The 1st level detection means that detects that the 
maximum of an effective value of each phase exceeded constant value, An opposite phase 
detection means to detect an anti-phase component from an output of a measurement 
means which measures output current, By providing the 2nd level detection means that 
detects that an anti-phase component exceeded constant value, and starting a static 
frequency converter because the maximum or an anti-phase component of an effective 
value of output current exceeded constant value, [ of each phase ] In a field to which a 
rotary type power converter does not serve as an overload small, each phase effective 
value and an anti-phase component of output current operate only a rotary type power 
converter, and a static frequency converter with little no-load loss is suspended, In a field 
where each phase effective value or an anti-phase component is large, By operating a 
static frequency converter in addition to a rotary type power converter, a frequency 
conversion system which prevents negative phase current of a rotary type power converter 
and an overload of each phase, and can reduce an operation loss of the frequency 
conversion whole system can be provided. 

[0020]By providing a means to detect average value in fixed time of those detection values 
in the latter part of an opposite phase detection means to detect an effective value 
detection means and an anti-phase component which detect an effective value according to 
the frequency conversion system concerning claim 5 of this invention, Since deactivation of 
a static frequency converter can be performed according to a time tolerated dose of a rotary 
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type power converter, even if a load change near the starting judging level of a static 
frequency converter occurs frequently, starting of an unnecessary static frequency 
converter can be controlled and a frequency conversion system which reduced turbulence 
can be provided. 

[0021]According to the frequency conversion system concerning claim 6 of this invention, 
by giving a hysteresis characteristic to each level detection means, A frequency conversion 
system which can prevent negative phase current of a rotary type power converter and an 
overload of each phase, prevents unnecessary deactivation of a static frequency converter, 
and can reduce an operation loss of the frequency conversion whole system can be 
provided. 

[0022]According to the frequency conversion system concerning claim 7 of this invention, 
by making a disregard level of each level detection means into amperage rating of a rotary 
type power converter, Since a static frequency converter is suspended until load reaches 
rating of a rotary type power converter, a frequency conversion system which an operation 
loss of the frequency conversion whole system decreases more, and can prevent negative 
phase current of a rotary type power converter and an overload of each phase can be 
provided. 

[0023]Before a static frequency converter is started by operation of a level detection means 
according to the frequency conversion system concerning claim 8 of this invention, By 
charging voltage which applies to rated direct current voltage beforehand, a direct-current 
capacitor of a static frequency converter, A stood [ still ] type frequency converter can be 
started without the level detection means's operating and passing through charge operation 
of a direct-current capacitor after starting command generating, starting of a high-speed 
static frequency converter and load sharing become possible, and a frequency conversion 
system which can prevent an overload of a rotary type power converter can be provided. 
[0024]By making an output current standard of a static frequency converter into a value 
which carried out the multiplication of the rate of a constant ratio to output current of the 
frequency conversion whole system according to the frequency conversion system 
concerning claim 9 of this invention, A frequency conversion system in which operation 
which made a desired ratio a current share of a static frequency converter and a rotary type 
power converter after static frequency converter starting is possible can be provided. 
[0025]According to the frequency conversion system concerning claim 10 of this invention, 
a rate of a constant ratio, By subtracting amperage rating of a rotary type power converter 
from output current of the frequency conversion whole system, and considering it as a 
value which did division of it by output current of the frequency conversion whole system, A 
rotary type power converter which has the loss of **** regularity regardless of output current 
will be operated by amperage rating after starting of a static frequency converter, a static 
frequency converter will share the remainder, and a frequency conversion system which 
can reduce an operation loss of the frequency conversion whole system can be provided. 
[0026]According to the frequency conversion system concerning claim 11 of this invention, 
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a rate of a constant ratio, By subtracting rated negative phase current of a rotary type 
power converter from negative phase current included in output current of the frequency 
conversion whole system, and considering it as a value which did division of it by negative 
phase current of the frequency conversion whole system, A rotary type power converter 
which has a related almost fixed loss in output current is operated by amperage rating of 
negative phase current after starting of a static frequency converter, A frequency 
conversion system which will share the remainder with a static frequency converter, and 
can reduce an operation loss of the frequency conversion whole system, and can prevent 
an overload by a negative phase sequence component of a rotary type power converter 
can be provided. 

[0027]According to the frequency conversion system concerning claim 12 of this invention, 
a negative-phase-current detection means of output current of the frequency conversion 
whole system is provided, By making an output current standard after starting of a static 
frequency converter into a value which carried out the multiplication of the rate of a 
constant ratio to an output of said negative-phase-current detection means, A frequency 
conversion system which will share negative phase current with a static frequency 
converter after starting of a static frequency converter, and can reduce an operation loss of 
the frequency conversion whole system, and can prevent an overload by a negative phase 
sequence component of a rotary type power converter can be provided. 
[0028]By considering it as a value which subtracted rated negative phase current of a rotary 
type power converter from negative phase current of the whole system for a rate of a 
constant ratio, and did division of it by negative phase current of the whole system 
according to the frequency conversion system concerning claim 13 of this invention, A 
rotary type power converter which has a related almost fixed loss in output current is 
operated by amperage rating of negative phase current after starting of a static frequency 
converter, A frequency conversion system which will share the remaining negative phase 
current with a static frequency converter, and can reduce an operation loss of the frequency 
conversion whole system, and can prevent an overload by an anti-phase component of a 
rotary type power converter can be provided. 

[0029]ln a frequency conversion system by which a static frequency converter consists of 
two or more sets according to the frequency conversion system concerning claim 14 of this 
invention, By providing same number as a static frequency converter of level detection 
means, changing a disregard level of each level detection means, and starting one static 
frequency converter at a time with an output of each level detection means, According to 
output current, the number of starting of a static frequency converter can be optimized, and 
a frequency conversion system which can reduce an operation loss of the frequency 
conversion whole system can be provided. 

[0030]According to the frequency conversion system concerning claim 15 of this invention, 
an output current standard of a static frequency converter by restricting to below amperage 
rating of a static frequency converter, A reliable frequency conversion system can be 
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provided without a static frequency converter with few time tolerated doses of an overload 
becoming an overload as compared with a rotary type power converter. 
[0031]According to the frequency conversion system concerning claim 16 of this invention, 
a measurement means which measures output current of the frequency conversion whole 
system is provided, By making an output current standard of a static frequency converter 
more than a value that subtracted ON possible current about the same as an addition of a 
rotary type power converter from an output of a measurement means, and below rating of a 
static frequency converter carrying out it, A static frequency converter shares load current, 
below in ON possible current about the same as an addition, assignment current of a rotary 
type power converter becomes, and a frequency conversion system which can perform 
easily about the same ON as an addition of a rotary type power converter can be provided. 
[0032] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. Drawing 1 is a lineblock diagram of a 1st embodiment of this 
invention. In Drawing I, identical codes are attached about the same element as drawing 31 
and drawing 32 , and explanation is omitted. 

[0033]ln drawing 1 , the alternating current detector 9 which measures output current is 
connected to the output side of the frequency conversion system which carries out multiple 
connection of a rotary type power converter and the static frequency converter, and full 
wave rectification of the three-phase alternating current from this alternating current 
detector 9 is carried out with the three-phase-circuit full wave rectifier 10. 
[0034]With the level-setting machine 11, the level which starts a static frequency converter 
is set up, and the output of the three-phase-circuit full wave rectifier 10 and the output of 
the level-setting machine 1 1 are measured, and in the level detector 12, when the output of 
the three-phase-circuit full wave rectifier 10 is large, the starting command 51 of a static 
frequency converter is outputted. 

[0035]The circuit shown in drawing 1 operates as follows. There is train load which is not 
illustrated in the secondary of the Scott transformer 6 of drawing 1 , and it is changing 
continuously according to a train operation diagram and an acceleration-and-deceleration 
pattern. The output current detector 9 detects the load current, and a three-phase-circuit full 
wave rectifier rectifies it, it is considered as the amount of direct current, and the level 
detector 12 compares with the output of the level-setting machine 11. 
[0036]A starting command is issued by the static frequency converter, when load current 
will increase, the output of the three-phase-circuit full wave rectifier 10 will increase and a 
level-setting value will be exceeded, if train load increases. There is little train load, and 
when the output of the three-phase-circuit full wave rectifier 10 does not exceed a level- 
setting value, a static frequency converter stops. 

[0037]Thus, if deactivation of a static frequency converter is performed in the circuit shown 
in drawing 1 , when there is little train load, Since a rotary type power converter with little 
change of the loss by load is operated and a static frequency converter with few losses at 
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the time of no-load is suspended, the loss of the frequency conversion whole system can 
be reduced. 

[0038]Next, a 2nd embodiment of this invention is described. Drawing 2 is a lineblock 
diagram of a 2nd embodiment of this invention. In drawing 2 , identical codes are attached 
about the same element as drawing 1, and explanation is omitted. 

[0039]ln drawing 2 , the effective value arithmetic circuits 13A-13C input the current of each 
phase of the output current detector 9, each effective value is calculated, and the highest 
selection circuit 14 inputs the output of the effective value arithmetic circuits 13A-13C, and 
chooses the maximum. The output of this highest selection circuit 14 turns into one input of 
the level detector 12. 

[0040]The circuit shown in drawing 2 operates as follows. A starting command is issued by 
the static frequency converter, when load current will increase, the effective value of each 
phase will increase and the output of the highest selection circuit 14 will exceed a level- 
setting value, if train load increases. There is little train load, and when the maximum of 
each phase effective value does not exceed a level-setting value, a static frequency 
converter stops. 

[0041]Since a phase with the heaviest load determines the deactivation of a static 
frequency converter by considering an effective value as the detection for every phase, for 
example also when [ with many negative phase sequence components ] the output current 
of each phase is imbalanced, the overload of a rotary type power converter can be 
prevented. 

[0042]Thus, if deactivation of a static frequency converter is performed, in the circuit shown 
in drawing 2 when there is little train load, Since a time stick type power converter with little 
change of the loss by load is operated and a static frequency converter with few losses at 
the time of no-load is suspended, the loss of the frequency conversion whole system can 
be reduced. 

[0043]As shown in drawing 3, even if the level detectors 12A-12C are formed in the latter 
part of the effective value arithmetic circuits 13A-13C of each phase for every phase, the 
output of the level detectors 12A-12C is inputted into the alternation gate 15 and it starts a 
static frequency converter with the output, it is clear that the same effect is acquired. 
[0044]Next, a 3rd embodiment of this invention is described. Drawing 4 is a lineblock 
diagram of a 3rd embodiment of this invention. In drawing 4 , identical codes are attached 
about the same element as drawing 1, and explanation is omitted. 
[0045]ln drawing 4 , the opposite phase detector circuit 16 inputs the output of the 
alternating current detector 9, and detects a negative phase sequence component. The 
output of this opposite phase detector circuit 16 turns into one input of the level detector 12. 

[0046]The circuit shown in drawing 4 operates as follows, if the load of M seat of the output 
of the Scott transformer 6 and T seat becomes imbalanced, the anti-phase component of 
output current will increase. For example, each part waveform when the regeneration load 
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of 30 MW is supplied to the power running load of 30 MW at a Scott transformer M seat and 
is supplied to T seat the 80 ms afterward is shown in drawing 5. At this time, the negative 
phase sequence component at the time of being supplied to the seat from which power 
running and regeneration differ is the largest, and, as for about 60 MVA(s) and current, the 
negative phase sequence component is only a negative phase sequence component 
mostly in drawing 5 . 

[0047]On the other hand, there is a limit of the negative phase sequence component which 
can be passed in a rotary type power converter, and if constant value is exceeded, an 
opposite phase relay etc. may operate and carry out a trip. Then, when an output will 
increase to the opposite phase detector 16 and a level-setting value will be exceeded if a 
frequency conversion system is controlled by a circuit like drawing 4, and the negative 
phase sequence component of train load increases, The starting command 51 is issued by 
the static frequency converter, a static frequency converter shares a part of negative phase 
sequence component, reduction of the negative phase sequence component of a rotary 
type power converter can be performed, and the trip of the rotary type power converter by a 
negative phase sequence component can be prevented. 

[0048]Next, a 4th embodiment of this invention is described. Drawing 6 is a lineblock 
diagram of a 4th embodiment of this invention. In drawing 6 , identical codes are attached 
about the same element as drawing 2 and drawing 4 , and explanation is omitted. 
[0049]ln drawing 6 , the alternation gate 15 takes the logical sum of the output of the level 
detector 12A based on an effective value arithmetic circuit, and the output of the level 
detector 12B based on an opposite phase detector circuit, and outputs it as the starting 
command 51 of a static frequency converter. 

[0050]The circuit shown in drawing 6 operates as follows. A starting command is issued by 
the static frequency converter, when load current will increase, the output of the effective 
value arithmetic circuits 13A-13C of each phase will increase and the output of the highest 
selection circuit 14 will exceed the level-setting value 11 A, if train load increases. A starting 
command is issued by the static frequency converter when negative phase current exceeds 
the opposite phase preset value 1 1 B in large operation like piece seat power running and 
piece seat regeneration, even if the maximum of each phase current effective value has not 
reached the level-setting value 11 A. 

[0051]Thus, when different setting out from each phase effective value of a rotary type 
power converter and a negative phase sequence component can be performed and either 
exceeds the tolerated dose of a rotary type power converter, a static frequency converter 
can be started and more reliable control is attained. 

[0052]Next, a 5th embodiment of this invention is described. Drawing 7 is a lineblock 
diagram of a 5th embodiment of this invention. In drawing 7 , identical codes are attached 
about the same element as drawing 6 , and explanation is omitted. 
[0053]ln drawing 7 , the time average arithmetic circuits 17A-17D are connected to the 
output side of the effective value arithmetic circuits 13A-13C and the opposite phase 
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detector circuit 16. The time average arithmetic circuits 17A-17D calculate the average 
value within the fixed time of each input. 

[0054]The circuit shown in drawing 7 operates as follows. As mentioned above, there are a 
tolerated dose of each phase effective current and a tolerated dose of a negative phase 
sequence component in a rotary type power converter, but as compared with the static 
frequency converter which comprises a semiconductor in time, it has a long tolerated dose. 
That is, if a certain level is exceeded, it does not necessarily damage by an overload in an 
instant, and fixed time can be borne. 

[0055]Then, as shown in drawing 7 , the time average arithmetic circuit of the time doubled 
with the time tolerated dose of the rotary type power converter is established in the latter 
part of the output of each phase effective value arithmetic circuits 13A-13C, and the output 
of the opposite phase detector circuit 16, and the starting condition of a static frequency 
converter is determined as it with the output. 

[0056]Since this stops answering an instant load change as compared with a static 
frequency converter starting only on a level, the number of times of deactivation of a static 
frequency converter can be reduced, and the number of times of the turbulence produced 
in connection with the deactivation of a static frequency converter can be reduced. 
[0057]The same effect is acquired, even if it establishes a time average arithmetic circuit in 
the latter part of the highest selection circuit 14 in order to simplify a circuit as shown in 
drawing 8 . Drawing 7 and the time average arithmetic circuit of drawing 8 can acquire the 
effect almost same also as a simple ON delay circuit. 

[0058] As shown in drawing 9 , even if it establishes the ON delay circuit 18 in the latter part 
of the logic yield way 15, the same effect as **** is acquired. Although explanation was 
given by the case where it applies to a 4th embodiment, it cannot be overemphasized that it 
is similarly applicable to the 1st - a 3rd embodiment. 

[0059]Next, a 6th embodiment of this invention is described. Drawing 10 is a iineblock 
diagram of a 6th embodiment of this invention. In drawing 10, identical codes are attached 
about the same element as drawing 6 , and explanation is omitted. 
[0060]ln drawing 10 , a level detector is used as the level detectors 19A-19B with a 
hysteresis characteristic, and the level-setting machines 11A-11D determine a hysteresis 
characteristic. Operation of the circuit shown in drawing 10 is shown in drawing 11 . They 
are deactivation instructions when the waveform A uses a level detector without a 
hysteresis characteristic. If the output of the opposite phase detector circuit 16 or the 
maximum detector circuit 14 is frequently changed near disregard level A, the static 
frequency converter starting command will have entered frequently. 

[0061]lf a level detector with a hysteresis characteristic is used on the other hand, in order 
to output a starting command on the upper part level B1 and to perform release of a starting 
command by bottom level B-2, Deactivation instructions can become the waveform B, can 
reduce the number of times of deactivation of a static frequency converter, and can reduce 
the number of times of the turbulence produced in connection with the deactivation of a 
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static frequency converter. 

[0062]Although explanation was given by the case where it applies to a 4th embodiment, it 
cannot be overemphasized that it is similarly applicable to the 1st - a 3rd embodiment. 
Next, a 7th embodiment of this invention is described. 

[0063]A 7th embodiment indicates the deciding method of the preset value of a level-setting 
machine. Here, operation when it applies to a 2nd embodiment is explained using drawing 
12 . In drawing 12 , the output of the maximum detector circuit [ in / in a solid line / drawing 
2 J 14 and a dotted line are the preset values of the level-setting machine 11, and, as for 
level 1 , the rating of a rotary type power converter and the level 2 express a value lower 
than it. 

[0064] in order to start a static frequency converter after a rotary type power converter 
exceeds rating if the output of the level-setting machine 1 1 is made into level 1 , the static 
frequency converter has started -- it states and time becomes short as compared with the 
preset value of the level 2. 

[0065]Since a rotary type power converter is a fixed loss mostly regardless of an output as 
the output of a rotary type power converter and a static frequency converter and the relation 
of the loss were shown in above-mentioned drawing 31 , the case of level 1 is also the loss 
same as the case of the level 2. On the other hand, since the loss of a static frequency 
converter increases according to an output, the direction of the level 2 with long ****** of 
starting of a static frequency converter becomes large. 

[0066]Therefore, a frequency conversion system with few losses can be provided by setting 
a level-setting machine as the rated value or continuation overload rated value of a rotary 
type power converter so that as many rotary type power converters as possible may be 
used. 

[0067]Although explanation was given by the case where it applies to a 2nd embodiment, it 
cannot be overemphasized that it is similarly applicable to a 1st, 3rd, and 4th embodiment. 
Next, an 8th embodiment of this invention is described. 

[00681 Drawing 13 is an explanatory view of the starting sequence of an 8th embodiment of 
this invention, and drawing 14 is a lineblock diagram of a frequency conversion system with 
a self-excitation formula translation machine. In drawing 14, identical codes are attached 
about the same element as drawing 32 , and explanation is omitted. 

[0069]ln drawing 14 , the initial charging circuit 21 for performing the breaker 20 which links 
a voltage form self-excitation formula translation machine and a system, and initial charging 
of a direct-current capacitor is formed. The sequence A of drawing 13 shows an example of 
the starting sequence of a common voltage form self-excitation formula translation 
machine. 

[0070]First, if direct-current capacitor charge instructions are given, the initial charging 
circuit 21 will be switched on and a direct-current capacitor will be charged. If a direct- 
current capacitor is charged to a constant level, the breaker 20 will be thrown in, a gate will 
be given to a voltage form self-excitation formula translation machine, and operation will be 
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started. A breaker may be thrown in after starting a voltage form self-excitation formula 
translation machine. The gate of a self-excitation formula translation machine is stopped at 
the time of a stop, and it opens a breaker. The voltage of a direct-current capacitor is 
discharged after a stop by a resisted part which is contained among bus lines of a direct 
current, such as partial pressure resistance. 

[0071 ]As for charge of a direct-current capacitor, it is common to carry out over several 
minutes from tens of seconds in order to make capacity of an initial charging circuit small. 
Therefore, in the conventional sequence, initial charging took time and a static frequency 
converter was not able to be started at high speed at the time of sudden change of load, 
etc. 

[0072]The sequence B of drawing 13 is a deactivation sequence by an 8th embodiment. 
Also when load does not start a static frequency converter few as the previous embodiment 
explained once charging a direct-current capacitor at the time of starting of the whole 
system, a direct-current capacitor maintains the value near rated direct current voltage, 
without carrying out discharge. Thereby, load increases, and since charge operation of a 
direct-current capacitor is omissible at the time of the next starting command reception, 
warm-up time can be shortened. 

[0073]Maintenance of the voltage of a direct-current capacitor always connects the charge 
circuit, or when beyond constant value falls [ direct current voltage ] from rated voltage, a 
self-excitation formula translation machine is operated (GETODE block), and it is performed 
by the method of charging from an alternating current system. 

[0074]Next, a 9th embodiment of this invention is described. Drawing 15 is a common 
control block diagram of a voltage form self-excitation formula translation machine, and 
drawing 16 is a control block diagram of a 9th embodiment of this invention. In drawing 16, 
identical codes are attached about the same element as drawing 1 , and explanation is 
omitted. 

[0075]From current and the volts alternating current detector 22 to three-phase-circuit 2 
phase-number conversion which 22 detected 9A with the alternating current detector, 
detected it with the volts alternating current detector, and 23 detected with the alternating 
current detector 9A in drawing 15. And the coordinate conversion circuit which performs 
stillness-rotatory coordinate transformation and detects the active current ingredient (Id) 52 
and the reactive current components (Iq) 53, The upper control apparatus with which 24 
gives the active current command value (Idref) 53 and the reactive current command value 
(Iqref) 54, and 25 The active current command value 53 and the difference of the active 
current ingredient 52, The constant current control circuit which operates so that the 
difference of the reactive current command value 54 and the reactive current components 
53 may be inputted and the difference may serve as zero, 26 inputs the effective partial 
output command value 56 and the invalid partial output command value 57, and Rotation 
rest frame conversion, The coordinates inversion circuit which carries out 2 phase-3 phase 
coordinate conversion and is changed into a three-phase-alternating-current output 
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command value, and 27 are pulse width modulation circuits which create the pulse pattern 
which turns on and off the self-excitation formula translation machine 7A from the three- 
phase-alternating-current output command value outputted from a coordinates inversion 
circuit. 

[0076]lt is indicated by "semiconductor power inverter circuit" (edited by Institute of 
Electrical Engineers of Japan) P215 - P220 grade about the control principle of the active 
power of the voltage form self-excitation formula translation machine connected with an 
alternating current system, and reactive power, and detailed explanation is omitted. Since it 
is indicated by JP, 1-771 10, A etc. also about the principle of a constant current control 
circuit, and the realization method, detailed explanation is omitted. 
[0077] In drawing 15 , the voltage form self-excitation formula translation machine 7A is 
performing constant current control at high speed so that output current may be in 
agreement with the active current standard and reactive current standard which are given 
from a higher rank control system. Generally, the voltage form self-excitation formula 
translation machine linked with sources of a volts alternating current, such as an alternating 
current system, is performing constant current control of output current. Although it is 
carrying out by current's transforming and separating into an active current ingredient and 
reactive current components in drawing 15 as the method of constant current control, three- 
phase-circuit instantaneous value current may be fed back to three-phase-circuit 
instantaneous value instructions (sine wave shape), and current control may be performed. 
[0078]Drawin g 16 is a figure showing control block of a 9th embodiment of this invention. 
The output current of the frequency conversion system which 23B detected with the 
alternating current detector 9 in drawing 16 , From the output voltage of the frequency 
conversion system detected with the volts alternating current detector 22. The coordinate 
conversion circuit which performs three-phase-circuit 2 phase-number conversion and 
stillness rotatory coordinate transformation, and detects the output current active principle 
58 and the output current wattless component 59, and 28 are gain-adjustment machines 
which apply one or less gain to the output current active principle 58 and the output current 
wattless component 57, and calculate the reference current of a static frequency converter. 
29 is a gate pattern given to a static frequency converter, and an AND gate which takes the 
logical product of a starting command. 

[0079]Since a rotary type power converter acts as a voltage source, the same composition 
as the control circuit of the self-excitation formula translation machine for system 
interconnections shown in drawing 15 can be taken. Although the control circuit by the side 
of the self-excitation formula translation machine 7A is not illustrated, it is controlling by the 
circuit shown in drawing 15 , and as higher rank control, reactive power constant control and 
direct-current capacitor constant voltage control are provided, and constant current control 
is usually carried out based on the reactive current command value and active current 
command value which are outputted from each. 

[0080]An operation of a 9th embodiment is explained. If load increases and the static 
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frequency converter starting command 51 is outputted from the level detector 12, the output 
of AND gate 29 will be employed efficiently, and a static frequency converter will start and 
carry out operation. 

[0081 ]At this time, by making into the reference current of a static frequency converter the 
value which applied the rate of a constant ratio to the output current of the frequency 
conversion whole system, the assignment current of a rotary type power converter can be 
reduced by the ratio shared with that static frequency converter, and the overload of a 
rotary type power converter can be prevented. 

[0082]Since the output current of the frequency conversion whole system is detected and it 
is considered as the reference current, it is not necessary to perform detection of loaded 
condition, change operation of the reference current by judgment, etc., and the useless 
control device which is not can be provided also about the case where a load change and 
load change from power running to regeneration. 

[0083]Although drawing 16 provides the coordinate conversion circuit of 23A and 23B, and 
the coordinates inversion circuit of 26 and being controlled for every active current 
ingredient and reactive current components, coordinate conversion is not performed, but an 
equivalent effect is acquired even if it calculates with a three-phase-circuit instantaneous 
value. 

[0084]Although explanation was given by the case where it applies to a 1st embodiment, it 
cannot be overemphasized that it is similarly applicable to the 2nd - a 4th embodiment. 
Next, a 10th embodiment of this invention is described. 

[0085]A 10th embodiment of this invention specifies the arithmetic method of the gain- 
adjustment circuit of a 9th embodiment. Drawing 17 is a figure showing the arithmetic 
method of the gain-adjustment machine 28. 

[0086]First, it asks for the size (lout) of output current from the output current active 
principle (Idout) 58 and the output current wattless component (Iqout) 59. Next, the active 
current command value (Idref) 54 of a static frequency converter and the reactive current 
command value (Iqref) 55 are calculated from lout and Idout, and Iqout. 
[0087]Thus, it is equivalent to sharing with a static frequency converter the part which 
exceeded the rating of the rotary type power converter among output current to calculate 
the active current command value and reactive current command of a static frequency 
converter like drawing 17 , as shown in drawing 18 . 

[0088]When this method determines the reference current of a static frequency converter, it 
is more effective, if the disregard level of the output current for starting of a static frequency 
converter is combined with the case where it is considered as the amperage rating of a 
rotary type power converter as a 7th embodiment explained. 

[0089]That is, it is because a static frequency converter will be started if output current 
exceeds the rating of a rotary type power converter, and the reference current of the static 
frequency converter at that time is given as a part beyond the rating of the rotary type 
power converter. 
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[0090]Next, an 11th embodiment of this invention is described. Drawing 19 is a lineblock 
diagram of an 1 1th embodiment of this invention, and drawing 20 is a figure showing the 
arithmetic method of a gain-adjustment machine. In drawing 14 and drawing 20 , identical 
codes are attached about the same element as drawing 16 and drawing 17 , and 
explanation is omitted. 

[0091 ]The output current negative phase sequence component (INout) 60, and the opposite 
phase acceptable value (INR) of a rotary type power converter and the output current active 
principle (Idout) 58 which are the outputs of the opposite phase detector circuit 16 in the 
gain-adjustment machine 28, From the output current wattless component (Iqout) 59, the 
active current command value (Idref) 54 of a static frequency converter and the reactive 
current command value (Iqref) 55 are calculated by the formula shown in d rawing 20 . 
[0092]When using this appearance, and negative phase current increases by disequilibrium 
and load exceeds the opposite phase acceptable value (INR) of a rotary type power 
converter, according to that ratio that exceeded, a static frequency converter will share 
negative phase current, and a rotary type power converter can be prevented from carrying 
out a trip with an opposite phase relay etc. 

[0093]lf this invention is carried out combining a 3rd embodiment of this invention, and a 
4th embodiment, output negative phase current exceeds constant value, a static frequency 
converter will be started and the reference current of a static frequency converter will be 
given by the formula shown in drawing 20 , There are few losses and they can make the 
negative phase sequence component of a rotary type power converter below an acceptable 
value. 

[0094]The analysis waveform at the time of controlling by the method of an 1 1th 
embodiment is shown in drawing 21 - draw in g 2 3. The negative phase sequence 
component of 30MVA (0.6plutonium:1plutonium=50MVA) is taken for load, and the 
opposite phase acceptable value (value of INR in drawing 20 ) of a rotary type power 
converter is changed, and is carried out three cases. 

f00951 Drawing 21 shows the case where an opposite phase acceptable value is l.lpu (= 
55MVA). Since the negative phase sequence component of load has not reached an 
opposite phase acceptable value, a static frequency converter is not shared but the rotary 
type power converter shares the negative phase sequence component of load as it is. 
r00961 Drawing 22 shows the case where an opposite phase acceptable value is set as 
0.4plutonium. Although the negative phase sequence component of load is not different 
from the case of drawing 21 with 0.6plutonium, a static frequency converter shares a 
negative phase sequence component, and the negative phase sequence component of a 
rotary type power converter is falling to 0.4plutonium. 

r00971 Drawing 23 shows the case where an opposite phase acceptable value is set as 
0.2plutonium. At this time, as compared with drawing 22 , a static frequency converter share 
to be borne increases, and the negative phase sequence component of a rotary type power 
converter is decreasing. 
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[0098]lf the reference current of a static frequency converter is determined according to this 
invention so that these analysis waveforms may also show, reduction of the negative phase 
current of a rotary type power converter can be performed, and the value can be controlled 
by a preset value. 

[0099]Next, a 12th embodiment of this invention is described. Drawin g 24 is a lineblock 
diagram of a 12th embodiment of this invention. In drawing 24 , identical codes are attached 
about the same element as drawing 19 , and explanation is omitted. 

[0100]ln d rawi ng 24, the negative phase sequence component extracting circuit 30 extracts 
only each negative phase sequence component from the output current active principle 
(Idout) 58 and the output current wattless component (Iqout) 59, and outputs the output 
current opposite phase active principle 61 and the output current opposite phase wattless 
component 62. 

[0101]Usually, it is known that three-phase alternating current is separable into a negative 
phase sequence component, a positive phase sequence component, and a zero phase 
sequence component. It is separable into an active component and a reactive component 
from voltage and the phase relation of current, respectively. If it assumes that a zero phase 
sequence component is small enough, three-phase alternating current can be decomposed 
below. 
[0102] 
[Equation 1] 

Three-phase alternating current = non-inverter active current ingredient + non-inverter 
reactive-current-components + opposite phase active current ingredient 10 opposite-phase 
reactive current components (formula 1) 

The negative phase sequence component extracting circuit 30 extracts an opposite phase 
active current ingredient and opposite phase reactive current components among the 
above-mentioned formulas 1 . 

[0103]And if the output current standard of a static frequency converter is used applying a 
suitable ratio to the ingredient with the gain-adjustment machine 28 and a negative phase 
sequence component is supplied from a static frequency converter, the negative phase 
sequence component of a rotary type power converter can be reduced. 
[0104]The difference between an 11th embodiment and a 12th embodiment, By carrying 
out the output current standard of a static frequency converter for the value with which an 
1 1th embodiment applied the rate of a constant ratio to the whole output current, a static 
frequency converter is the point that a 12th embodiment shares only a negative phase 
sequence component to the static frequency converter sharing the both sides of a positive 
phase sequence component and a negative phase sequence component. 
[0105]Next, a 13th embodiment of this invention is described. A 13th embodiment of this 
invention specifies an arithmetic method of a gain-adjustment circuit of a 12th embodiment. 
[01061 Drawing 25 is a figure showing an arithmetic method of a gain-adjustment machine. 
A part (Inout) for the output current reverse use 60 and an opposite phase acceptable value 
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(INR) of a rotary type power converter which are the outputs of the opposite phase detector 
circuit 16 in the gain-adjustment machine 28, An active current command value (Idref) of a 
static frequency converter and a reactive current command value (Iqref) are calculated by a 
formula shown in drawing 23 from the output current opposite phase active principle (IdN) 
58 and the output current opposite phase wattless component (IqN) 59. 
[0107]When using this appearance, and negative phase current increases by disequilibrium 
and load exceeds an opposite phase acceptable value of a rotary type power converter, 
according to that ratio that exceeded, a static frequency converter will share negative phase 
current, and a rotary type power converter can be prevented from carrying out a trip with an 
opposite phase relay etc. 

[0108]Next, a 14th embodiment of this invention is described. Drawing 26 is a lineblock 
diagram of a 14th embodiment of this invention, and drawing 27 is a figure showing an 
example of the number of driver's seats of a load change and a static frequency converter. 
In drawing 26 , identical codes are attached about the same element as drawing 2 , and 
explanation is omitted. 

r0109l Drawing 26 is the example to which two static frequency converters were connected. 
In drawing 26 , the static frequency converter 101A is started by 51 A which is an output of 
the level detector 12A, and starts the static frequency converter 101B by 51 B which is an 
output of the level detector 12B. 

[01 10]responding to a preset value of the level-setting machine 1 1 A and the level-setting 
machine 1 1 B, if constituted like drawing 26 - two sets of static frequency converters - both 
- a stop and one side -- operation -- according to load, the number of driver's seats can 
both be chosen with operation. 

[01 1 1]Drawlng J27js a figure showing an example of the number of driver's seats of a load 
change and a static frequency converter at the time of applying a circuit shown in drawing 
26. Only a rotary type power converter is operated until load reaches the level 1 1 A, load 
operates one static frequency converter between 1 1B from the level 1 1A, and, in the case 
of load more than level 1 1 B, it becomes two-set operation. 

[01 12]ln a system which has two or more static frequency converters if this appearance is 
used, If a level detector for the number of a static frequency converter is formed as shown 
in drawing 26 and 27, each disregard level is changed and it opts for shutdown for every 
device, a control device of a power converter which can lessen a loss most as the whole 
system can be provided. 

[0113]Although explanation was given by a case where it applies to a 2nd embodiment, it 
cannot be overemphasized that it is similarly applicable to a 1st, 3rd, and 4th embodiment. 
Next, a 15th embodiment of this invention is described. 

[01 14l Drawing 28 is a lineblock diagram of a 15th embodiment of this invention. In drawing 
28, identical codes are attached about the same element as drawing 16 , and explanation is 
omitted. In drawing 28 , the limiting circuit 31 applies a limiting circuit to the active current 
standard 54 and the reactive current standard 55 which are outputted from the gain- 

http://www4.ipdl. inpit.go .j p/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2F www. . . 1 1 /3 /2009 



JP,2000-134939,A [DETAILED DESCRIPTION] 



Page 18 of 23 



adjustment machine 28. 

[01 15]As a static frequency converter was mentioned above, there is the feature that a time 
tolerated dose to an overload is comparatively short. Therefore, even when it becomes an 
overload transitionally by a load change, a limiting circuit is applied so that the active 
current standard 54 and the reactive current standard 55 which the gain-adjustment 
machine 28 outputs may not exceed rating of a static frequency converter. 
[0116]Since a limiting circuit was applied at this time, load it became impossible to share 
with a static frequency converter is supplied from a rotary type power converter. A rotary 
type power converter has a time tolerated dose to an overload as compared with a static 
frequency converter, and if it is a short time, it is satisfactory. 

[01 17]A lineblock diagram when a 10th embodiment of this invention, an 1 1th embodiment, 
and a 15th embodiment are combined is shown in drawing 29 . In drawing 29 , the output 
current active principle (Idout) 58 and the output current wattless component (Iqout) 59 are 
inputted into the gain-adjustment machines 28A and 28B. 

[01 18]An operation shown in drawing 17 in the gain-adjustment machine 28A is performed, 
and the static frequency converter active current standard 54A and the reactive current 
standard 55A are outputted. An operation shown in drawing 20 in the Quinn regulator 28B 
is performed, and the static frequency converter active current standard 54B and the 
reactive current standard 55B are outputted. 

[01 19]Those standards are inputted into the highest selection circuit 14A, and let a value of 
the larger one be a reference current of a static frequency converter. However, the limiting 
circuit 31 is formed so that rating of a static frequency converter may not be exceeded. 
[01 20]if constituted like drawing 27 -- either a negative phase sequence component or 
effective current ~ in order to make a large value into a reference current of a static 
frequency converter, even if it changes load sharply, an output of a rotary type power 
converter is maintained at a proper value. 

[0121]Next, a 16th embodiment of this invention is described. Drawing 30 is a lineblock 
diagram of a 16th embodiment of this invention. In drawing 30 , identical codes are attached 
about the same element as drawing 26 , and explanation is omitted. 

[0122]During one or more set operation, when a rotary type power converter carries out ON 
about the same as an addition of one more set of the rotary type power converter further , it 
needs to precede in order to prevent an energization style and turbulence, and below 
constant value (ON possible current about the same as an addition is called) already needs 
to carry out load of a rotary type power converter under operation. 

[0123]Since the static frequency converter can perform control of output current according 
to a reference current, when it carries out ON about the same as an addition of the rotary 
type power converter, it should just share output current of a rotary type power converter 
under operation with a static frequency converter so that below ON possible current about 
the same as an addition may become. 

[0124]By subtracting a value set up with the level-setting machine 1 1C from output current 
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of a frequency conversion system detected with the alternating current detector 9 in 
drawing 30, and giving the value as a reference current of a static frequency converter, 
Assignment current of a rotary type power converter does not become more than a value of 
the level-setting machine 11C. 

[0125]However, as a 15th embodiment explained, the limiting circuit 31 of a reference 
current of a static frequency converter is provided in a final stage so that it may not become 
a reference current more than rating (continuation overload capacity) of a static frequency 
converter. 

[0126]Since a static frequency converter has few losses at the time of no-load as compared 
with a rotary type power converter as mentioned above, It is not necessary to consider it as 
a reference current always shown in drawing 29 during operation, and a static frequency 
converter is always operated during operation by one which was explained by a 1 3th 
embodiment from a 9th embodiment of this invention of reference currents, If operation 
which entered when a reference current of a static frequency converter was changed as 
shown in drawing 30 , and returned to a reference current of after an end of average ON 
and origin is performed when about the same ON notice signal as an addition of a rotary 
type power converter is received, A loss under steady operation can be reduced and a 
control device of a frequency conversion system it becomes easy to operate at the time of 
about the same ON as a rotary type power converter can be provided. 
[0127] 

[Effect of the lnvention]As explained above, according to the frequency conversion system 
concerning claim 1 of this invention. The measurement means which measures the output 
current of a frequency conversion system, and the level detection means which detects that 
the output of the measurement means exceeded constant value are provided, When it is 
detected that the level detection means exceeded constant value, by starting a static 
frequency converter, In a field with little output current, i.e., load current, operate a rotary 
type power converter, and a static frequency converter with little no-load loss is suspended, 
When load current operates a static frequency converter in the field beyond constant value 
in addition to a rotary type power converter, the frequency conversion system which can 
reduce the operation loss of the frequency conversion whole system can be provided. 
[0128]The measurement means which measures the output current of a frequency 
conversion system according to the frequency conversion system concerning claim 2 of this 
invention, The effective value calculating means which detects the effective value of each 
phase of the output of a measurement means, and a highest selection means to choose the 
maximum of the effective value of each phase, By starting a static frequency converter, 
when the level detection means which detects that the maximum of the effective value of 
each phase exceeded constant value is provided and a plane 1 also reaches beyond 
constant value among the effective values for every phase of a three phase circuit, In the 
field where the effective value for every phase of output current is low, By operating only a 
rotary type power converter, suspending a static frequency converter with little no-load loss, 
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and operating a static frequency converter in the field where load current is large in addition 
to a rotary type power converter, The frequency conversion system which can reduce the 
operation loss of the frequency conversion whole system can be provided without making a 
rotary type power converter into an overload. 

[0129]The measurement means which measures the output current of a frequency 
conversion system according to the frequency conversion system concerning claim 3 of this 
invention, By providing an opposite phase detection means to detect an anti-phase 
component from the output of a measurement means, and the level detection means which 
detects that the anti-phase component exceeded constant value, and starting a static 
frequency converter because the anti-phase component of output current exceeded 
constant value, In the field which the anti-phase component of output current operates only 
a rotary type power converter in a low field, and suspends a static frequency converter with 
little no-load loss and where an anti-phase component is large, By operating a static 
frequency converter in addition to a rotary type power converter, the frequency conversion 
system which prevents the overload of the negative phase current of a rotary type power 
converter, and can reduce the operation loss of the frequency conversion whole system 
can be provided. 

[01 30]The measurement means which measures the output current of a frequency 
conversion system according to the frequency conversion system concerning claim 4 of this 
invention, The effective value detection means which detects the effective value of each 
phase of the output of a measurement means, and a highest selection means to choose the 
maximum of the effective value of each phase, The 1st level detection means that detects 
that the maximum of the effective value of each phase exceeded constant value, An 
opposite phase detection means to detect an anti-phase component from the output of the 
measurement means which measures output current, By providing the 2nd level detection 
means that detects that the anti-phase component exceeded constant value, and starting a 
static frequency converter because the maximum or the anti-phase component of the 
effective value of output current exceeded constant value, [ of each phase ] In the field to 
which a rotary type power converter does not serve as an overload small, each phase 
effective value and anti-phase component of output current operate only a rotary type 
power converter, and a static frequency converter with little no-load loss is suspended, In 
the field where each phase effective value or an anti-phase component is large, By 
operating a static frequency converter in addition to a rotary type power converter, the 
frequency conversion system which prevents the negative phase current of a rotary type 
power converter and the overload of each phase, and can reduce the operation loss of the 
frequency conversion whole system can be provided. 

[0131]By providing a means to detect the average value in the fixed time of those detection 
values in the latter part of an opposite phase detection means to detect the effective value 
detection means and anti-phase component which detect an effective value according to 
the frequency conversion system concerning claim 5 of this invention, Since deactivation of 
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a static frequency converter can be performed according to the time tolerated dose of a 
rotary type power converter, even if the load change near the starting judging level of a 
static frequency converter occurs frequently, starting of an unnecessary static frequency 
converter can be controlled and the frequency conversion system which reduced 
turbulence can be provided. 

[0132]According to the frequency conversion system concerning claim 6 of this invention, 
by giving a hysteresis characteristic to each level detection means, The frequency 
conversion system which can prevent the negative phase current of a rotary type power 
converter and the overload of each phase, prevents the unnecessary deactivation of a 
static frequency converter, and can reduce the operation loss of the frequency conversion 
whole system can be provided. 

[0133]According to the frequency conversion system concerning claim 7 of this invention, 
by making the disregard level of each level detection means into the amperage rating of a 
rotary type power converter, Since the static frequency converter is suspended until load 
reaches the rating of a rotary type power converter, the frequency conversion system which 
the operation loss of the frequency conversion whole system decreases more, and can 
prevent the negative phase current of a rotary type power converter and the overload of 
each phase can be provided. 

[0134]Before a static frequency converter is started by operation of a level detection means 
according to the frequency conversion system concerning claim 8 of this invention, By 
charging the voltage which applies to rated direct current voltage beforehand, the direct- 
current capacitor of a static frequency converter, A stood [ still ] type frequency converter 
can be started without the level detection means's operating and passing through charge 
operation of a direct-current capacitor after starting command generating, starting of a high- 
speed static frequency converter and load sharing become possible, and the frequency 
conversion system which can prevent the overload of a rotary type power converter can be 
provided. 

[0135]By making the output current standard of a static frequency converter into the value 
which carried out the multiplication of the rate of a constant ratio to the output current of the 
frequency conversion whole system according to the frequency conversion system 
concerning claim 9 of this invention, The frequency conversion system in which operation 
which made the desired ratio the current share of the static frequency converter and rotary 
type power converter after static frequency converter starting is possible can be provided. 
[0136]According to the frequency conversion system concerning claim 10 of this invention, 
the rate of a constant ratio, By subtracting the amperage rating of a rotary type power 
converter from the output current of the frequency conversion whole system, and 
considering it as the value which did division of it by the output current of the frequency 
conversion whole system, The rotary type power converter which has the loss of **** 
regularity regardless of output current will be operated by amperage rating after starting of 
a static frequency converter, a static frequency converter will share the remainder, and the 
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frequency conversion system which can reduce the operation loss of the frequency 
conversion whole system can be provided. 

[01 37] According to the frequency conversion system concerning claim 1 1 of this invention, 
the rate of a constant ratio, By subtracting the rated negative phase current of a rotary type 
power converter from the negative phase current included in the output current of the 
frequency conversion whole system, and considering it as the value which did division of it 
by the negative phase current of the frequency conversion whole system, The rotary type 
power converter which has a related almost fixed loss in output current is operated by the 
amperage rating of negative phase current after starting of a static frequency converter, 
The frequency conversion system which will share the remainder with a static frequency 
converter, and can reduce the operation loss of the frequency conversion whole system, 
and can prevent the overload by the negative phase sequence component of a rotary type 
power converter can be provided. 

[0138]According to the frequency conversion system concerning claim 12 of this invention, 
the negative-phase-current detection means of the output current of the frequency 
conversion whole system is provided, By making the output current standard after starting 
of a static frequency converter into the value which carried out the multiplication of the rate 
of a constant ratio to the output of said negative-phase-current detection means, The 
frequency conversion system which will share negative phase current with a static 
frequency converter after starting of a static frequency converter, and can reduce the 
operation loss of the frequency conversion whole system, and can prevent the overload by 
the negative phase sequence component of a rotary type power converter can be provided. 

[0139]By considering it as the value which subtracted the rated negative phase current of 
the rotary type power converter from the negative phase current of the whole system for the 
rate of a constant ratio, and did division of it by the negative phase current of the whole 
system according to the frequency conversion system concerning claim 13 of this invention, 
The rotary type power converter which has a related almost fixed loss in output current is 
operated by the amperage rating of negative phase current after starting of a static 
f re q UenC y converter, The frequency conversion system which will share the remaining 
negative phase current with a static frequency converter, and can reduce the operation loss 
of the frequency conversion whole system, and can prevent the overload by the anti-phase 
component of a rotary type power converter can be provided. 

[0140]ln the frequency conversion system by which a static frequency converter consists of 
two or more sets according to the frequency conversion system concerning claim 14 of this 
invention, By providing same number as a static frequency converter of level detection 
means, changing the disregard level of each level detection means, and starting one static 
frequency converter at a time with the output of each level detection means, According to 
output current, the number of starting of a static frequency converter can be optimized, and 
the frequency conversion system which can reduce the operation loss of the frequency 
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conversion whole system can be provided. 

[0141]According to the frequency conversion system concerning claim 15 of this invention, 
the output current standard of a static frequency converter by restricting to below the 
amperage rating of a static frequency converter, A reliable frequency conversion system 
can be provided without a static frequency converter with few time tolerated doses of an 
overload becoming an overload as compared with a rotary type power converter. 
[0142]According to the frequency conversion system concerning claim 16 of this invention, 
the measurement means which measures the output current of the frequency conversion 
whole system is provided, By making the output current standard of a static frequency 
converter more than the value that subtracted the ON possible current about the same as 
an addition of the rotary type power converter from the output of a measurement means, 
and below the rating of a static frequency converter carrying out it, A static frequency 
converter shares load current, below in the ON possible current about the same as an 
addition, the assignment current of a rotary type power converter becomes, and the 
frequency conversion system which can perform easily about the same ON as an addition 
of a rotary type power converter can be provided. 



[Translation done.] 
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original precisely. 
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